INTRODUCTION
Ever since the English economist Arthur Cecil Pigou introduced quality of life (QOL) in economics, the expression "QOL" has been defined in many ways and has been used differently by various investigators owing to its elusive nature 1 . QOL is multi-dimensional and determined by health and multiple non-medical aspects, such as socioeconomic status, marital status, personality, happiness, ambition, and religious experience 2 . Health-related QOL (HRQOL) has been defined as peoples' subjective evaluation of the influences of their current health status on their ability to achieve and maintain a level of overall functioning that allow them to pursue valued life goals and that are reflected in their general well being 3 . According to the increasing prevalence of chronic diseases, attention is increasingly directed to the patient's QOL and, in the last several decades, various functional indexes were developed and QOL was frequently measured in the medical literature. It has been studied in many chronic diseases such as diabetes 4 , hypertension 5 , atrial fibrillation 6 , gastric cancer 7 , and congestive heart failure 8 . In chronic nonlife-threatening diseases, such as psoriasis, atopic dermatitis, and vitiligo, HRQOL has become increasingly important in the evaluation of disease severity, interventions, and allocation of resources 2 .
Psoriasis is a chronic inflammatory, immune-mediated genetic disease with typical thickened, red, scaly plaques. The disease course is chronic, and treatment of psoriasis is aimed at inducing and maintaining remission. The com-parison of psoriasis with other chronic, debilitating medical and psychiatric conditions suggests that, although not threatening to life itself, psoriasis can reduce physical and mental functioning comparable to that seen in cancer, arthritis, hypertension, heart disease, diabetes, and depression and can severely threaten QOL 9 . Another study also found that psoriasis was more detrimental to QOL than angina and hypertension 10 .
There has been much cross-sectional research on HRQOL impairment owing to psoriasis, but there has been little research concerning the impact of psoriasis comparing pre-and post-intervention QOL. Therefore, the primary objective of this study was to evaluate QOL in psoriasis patients before and after treatment. Our second aim was to investigate the relationship between psoriasis area and severity inventory (PASI) improvement and QOL, depression, anxiety, and stress. We also elected to study the role of demographic factors, such as age, sex, marital status and educational level as possible mediator of impact on QOL.
MATERIALS AND METHODS

Study patients
A total of 138 patients (80 male, 58%; 58 female, 42%) with psoriasis who visited the Hallym University Sacred Heart Hospital between October 2007 and December 2009 were enrolled. The diagnoses were based on skin biopsies and clinical manifestations. Each patient completed the generic QOL instrument (WHOQOL-BREF), psoriasis specific QOL measure (Skindex-29), Beck anxiety inventory (BAI), Beck depression inventory (BDI), and psoriasis life stress inventory (PLSI) at the beginning of the study, and 83 patients completed the questionnaires at the end of the study. Uncooperative patients who did not participate in the study in its entirety were excluded. The comparator group consisted of 48 patients suffering from dermatological disease other than psoriasis, such as acne vulgaris, atopic dermatitis, fungal infection, and verruca vulgaris. And the control group was consisted of 30 healthy individuals. The groups were matched in terms of age, sex, and education levels.
Questionnaires
All subjects received a questionnaire package that included the followings:
1) The WHOQOL-BREF 
2) Skindex-29
Skindex-29 was designed to measure dermatology-specific HRQOL in different population and to detect changes in time 13 . This instrument consists of 29 items, loading on emotional, functioning, and symptom domains. The questions refer to the previous 4-week period, and scores are given on a 5-point scale, from "never" to "all the time." Greater scores indicate poorer QOL. The scale scores were transformed into a linear scale, varying from 0 to 100. In the Korean version of Skindex-29, validity and reliability was demonstrated 14 .
3) The psoriasis life stress inventory
The PLSI measures the degree of subjective stress related to psoriasis experienced by the respondent within the last month 15 . The PLSI consists of a 15-item questionnaire that provides a measure of the daily psychosocial stress associated with having to cope with the daily events of psoriasis. The PLSI-B score reflects the degree of stress experienced on a 4-point scale, with scores from 0 to 3 corresponding to the following: 0=not at all, 1=mild degree, 2=moderate degree, and 3=a great deal. A total score of 10 and higher indicates more significant stress and more cosmetically disfiguring psoriasis.
4) Beck anxiety inventory
The BAI, a 21-item self-reported questionnaire, was used to evaluate the severity of anxiety. Individuals are asked to rate themselves on a spectrum of 0 to 3, corresponding to 0=least and 3=most. The total sum of scores shows the level and the severity of depression. In the Korean version of BAI, validity and reliability was demonstrated and a total score of more than 22 means patients have a significant anxiety disorder 16 .
5) Beck depression inventory
The BDI is a self-rating scale that evaluates 21 items of depression. Each question has four items rated from 0 to 3 points. The total sum shows the level and the severity of depression. Although 17 points and higher shows depression in general 17 , 13 points and higher shows depression in the Korean version of BDI 18 .
6) Psoriasis severity
The subjects were asked to rate their subjective experience on their psoriasis' severity on 11-point scales, with end-points representing 0=not at all and 10=to a very high degree. Severity of psoriasis was assessed by PASI. The subjects were assessed by a dermatologist using the PASI scoring system, and the area involved and the severity of erythema, infiltration, and desquamation were graded, resulting in ranges of total scores from 0 to 72. Four main areas were assessed to calculate the PASI scores: the head, trunk, upper extremities, and lower extremities, corresponding to 10%, 20%, 30%, and 40% of the total body area, respectively. PASI is the most widely used measure of severity in research and in the clinical setting. This makes it an important tool in gauging the impact of the disease on QOL, although other instruments to measure QOL are also encouraged 19 . In the present study, PASI was assessed at baseline and at week 16.
Statistical analysis
We tested for the differences between psoriasis patients and other patients with other skin diseases, and those with no disease using analysis of variance (ANOVA), the Kruskall-Wallis test, and Wilcoxon signed-rank test. The proportions and ordinal data were analyzed with κ 2 tests and other non-parametric tests. We used logistic regression to examine the association of sociodemographic and clinical characteristics with HRQOL score at baseline and change after treatment. A p＜0.05 was considered statistically significant. All statistical analyses were conducted with the SPSS software (SPSS Inc., Chicago, IL, USA), version 17 for Windows.
RESULTS
Demographic characteristics
Differences in demographics and clinical disease characteristics between psoriasis patients and other control groups are presented in Table 1 . The age of the psoriasis patients ranged between 19 and 85; the mean age was 43.5±15.2. Of the psoriasis cohort, 70.3% were married or living with a partner. Of the remaining subjects, 4.3% were divorced and 3.6% were widowed. There was no significant difference between patient groups. The mean duration of psoriasis among the participants was 8.8 years (±9.1 SD), with almost one third (31.9%) of participants having one or more other diseases. The mean PASI score at baseline was 9.1 (±7.0 SD), and 53.0% of participants had achieved a PASI of 75 or greater after treatment. The mean self-reported severity score (SRSS) was 5.7 (±2.5 SD).
Impact of psoriasis on HRQOL 1) Comparison between the psoriasis group and other skin disease group
To compare psoriasis with other skin diseases in terms of impact on HRQOL, the mean scores of psoriasis patients were compared with that of healthy adults, and with individuals suffering other skin conditions such as acne vulgaris (62.5%), atopic dermatitis (14.6%), fungal infection (8.3%), and verruca vulgaris (6.3%). Table 2 presents the means and standard deviations for these comparisons.
The means for patients with psoriasis for general health, environmental domain, and total score were among the lowest among the cohorts. The means for patients with psoriasis for all domains of Skindex-29 and BDI were the lowest. Comparison with these other chronic conditions demonstrates that psoriasis imparts a more negative influence on HRQOL than other skin diseases. 
2) Mean changes from baseline to week 16 in PASI reduction and SRSS
After treatment, mean PASI and SRSS scores were improved and the mean scores in HRQOL, BDI, and BAI were also improved. The mean changes from baseline to 16 weeks in WHOQOL total scores, Skindex-29 total scores, PLSI, BAI, and BDI were 8.7, −13.7, −6.6, −1.9, and −4.3, respectively (Fig. 1) . All domains showed significant improvement statistically. The mean changes in WHOQOL-BREF, Skindex-29, BAI, BDI, and PLSI by PASI response are presented in 
Predictors of HRQOL scores
At baseline, the duration of psoriasis and SRSS was a significant factor associated with the total score of WHOQOL-BREF. Patients who suffered from psoriasis for more than 10 years made less impact on the baseline WHOQOL-BREF scores. Increased SRSS indicated greater impact of psoriasis on generic QOL. In Skindex-29, stress and depression were significant factors (Table 5) . Logistic regression analysis associated HRQOL score change showed that age, duration of psoriasis, and SRSS were significant predictors. In the WHOQOL score, older patient were associated with greater improvement. Duration of more than 10 years and high SRSS scores affected generic QOL impairment. Only baseline SRSS was a significant predictor of change in Skindex-29 scores (Table  6) . Interactions of sex, educational level, marital status, and co-morbidities were not significantly associated with any baseline HRQOL and change in HRQOL (data not shown).
DISCUSSION
Psoriasis has a significant negative impact on patient's HRQOL. Psoriasis patients often experience difficulties, such as maladaptive coping responses, body image problems, shame and embarrassment regarding their appearance, and feelings of stigma 20 . Psoriasis patients had contemplated suicide 21 . Furthermore, the physical and emotional effects of psoriasis were found to have a significantly negative impact on patients' workplaces 22 . To our knowledge, although the effect of psoriasis on patients' lives has been studied extensively, few studies have assessed change in the impact of psoriasis. This study extended previous research on the impact of psoriasis on HRQOL, and compared HRQOL in patients with other skin diseases and focused on factors implicated in HRQOL changes. In the current study, psoriasis have been shown to make significantly more impact on HRQOL, anxiety, depression and stress than in patients with other skin diseases, such as acne vulgaris, atopic dermatitis, fungal infection, and verruca vulgaris. Similarly, other studies showed that psoriasis patients were more likely to experience psychological distress, more so than in patients with other skin diseases such as urticaria, acne, alopecia, and eczema 23, 24 . After treatment, the results of the current study demonstrate that improved psoriasis led to improved HRQOL, BAI, BDI, and PLSI. These finding imply that clinical improvement of psoriasis associates with anxiety, depression and stress, and physical improvement, and brought about change in psychological distress. Although another prospective study showed that clearance of psoriasis dose not impact upon psychological distress, patients were treated with photochemotherapy only 25 . In the present study, patients were treated with cyclosporine, methotrexate, acitretin, ustekinumab, narrow-band ultraviolet B, and topical steroids. As expected, Skinedx-29 scores and dermatology specific QOL correlated with PASI response and SRSS improvement. Skindex-29 scores correlated with SRSS improvement, with correlations raging from −0.268 to −0.320 (p ＜0.01, data not shown). PASI improvement showed smaller correlation with Skindex-29 (ranging from −0.162 to −0.226, p＜0.05, data not shown), compared to that between SRSS improvement and Skindex-29. This finding revealed that the patients' own ratings of severity and symptoms were the best predictors of disease-related QOL. Although PASI scores used in clinical trials reflected psoriasis severity, it has been suggested that SRSS is also an important psoriasis severity assessment tool. These results suggest that physicians planning treatment for patients with psoriasis should consider the severity of skin lesions, and the psychological and social aspects of the disease. Potential targets include the management of anxiety, depression, and stress and enhancement of patients' sense of control over the disease and its consequences.
The results of the current study demonstrated that the most important demographic factor related to baseline QOL was psoriasis duration, SRSS, stress, and depression. Duration of more than 10 years and SRSS were also significantly associated with baseline WHOQOL-BREF scores. Patients who had longer disease duration reported less impairment of HRQOL at baseline. On the contrary, disease duration of more than 10 years showed negative impact on HRQOL score changes. A likely explanation is that individuals who suffered the disease for more than 10 years may be less emotionally affected by interpersonal difficulties; they may also have learned to cope better with certain aspects of living with psoriasis, and may have experienced less change than subjects who had the disease for less than 10 years. But a longer history of psoriasis demonstrated significantly less change in HRQOL. This is explained by patients who have suffered psoriasis for longer durations, who have realized the chronic prognosis of psoriasis and worried that the condition will recur. SRSS was a significant predictor of baseline HRQOL, as measured by WHOQOL-BREF, and change in the overall impact of psoriasis on HRQOL as measured by WHOQOL-BREF and Skindex-29. This finding was consistent with other studies that suggested self-reported general health was a significant and independent risk factor in the assessment of HRQOL 26 .
Previous studies have shown that approximately half of the subjects were found to be depressed and anxious with the diagnosis of psoriasis 27 , and that psoriasis patients suffered higher rates of depression and body cathexis problem 28 . In the current study, depression and stress had an impact on psoriasis at baseline. Depression and stress may be a direct burden of psoriasis. The chronic stress associate with having to cope with psoriasis contributes to reduced HRQOL. Higher rates of depression also showed negative impact on HRQOL. Sex, educational level, comorbidities, and marital status were not significantly associated with any change in HRQOL in our study. In contrast, a previous study has shown women to be more likely than men to report impairment of QOL 29 . Women experience greater interference with their lives with stress and worry. When patients need to expose their bodies around swimming pool or public showers, or live under conditions that do not provide appropriate privacy, women may feel ashamed and embarrassed more than men. In another study, patients with psoriasis who reported more severe symptoms were less likely to be married 30 . It is possible that the emotional support associated with having a partner is responsible for the reduced impairment of psoriasis-related QOL. It is, however, still unclear of their effect and further studies are needed. Clinical trials most often used Dermatology Life Quality Index or Psoriasis Disability Index to measure QOL 19 .
Although very few trials used a single QOL instrument, others used multiple instruments for QOL measurement. Although the exact reason for using more than one instruments for QOL was not mentioned in these studies, it may have been done to either compare measures, or because no single measure was considered to be superior over the other, with each offering a different aspect to QOL measurement. We used one general health status instrument and one dermatology-specific instrument. Based on this study, Skindex-29 is a responsive measure of psoriasis-specific outcomes that captures more comprehensively the impact of clinical symptoms on patient well-being. Although additional methodological studies are needed to compare and improve our understanding of the instruments, Both et al. 2 recommended the Skindex-29
as the instruments of choice for dermatology. There are several limitations to the present analysis. The first relates to the sample size and patient selection. Because the sample is a convenience sample of patients treated at a single site, it may not fully represent the population with psoriasis. In addition, not every patient had a complete baseline and follow-up HRQOL assessment. These missing cases may have affected the outcomes. Second, the severity of psoriatic lesions in study participants was mild nature. In our study, at baseline, the mean PASI scores were 9.1±7.0, yet the scale range was from 0 to 72 and, generally, patients were classified as having mild/moderate (PASI≤10) or severe (PASI＞10) psoriasis 31 . The results, therefore, may have reflected a floor effect because of the mild/moderate nature of the psoriasis. Future study, which recruits patients with more severe disease at baseline, may be needed to examine the impact of QOL in psoriasis more thoroughly. Third, behavior such as alcohol consumption, cigarette smoking, and use of tranquilizers, sleeping pills, and antidepressants could have affected HRQOL, and these behaviors could be risk factors for psoriasis. Therefore, the extent to which these factors were reflected in QOL impairment and disease severity remains unelucidated. Fourth, assessment of other diseases in the comparison group could not be made with a standard tool, such as PASI, because it was consisted of a heterogenous mix of skin diseases. This is an inevitable bias of this study. Fifth, 16 weeks is a relatively short period from the prognosis of psoriasis and there was no consideration for seasonal control group in psoriasis. Finally, this study compared the psoriasis QOL and other skin diseases due to small number of participated patients suffering from dermatological disease other than psoriasis. Because the patients with psoriasis show more negative QOL than those with verruca or fungal infection, it could have an impact on the results. Despite these caveats, our results confirm that psoriasis impacts HRQOL more negatively than the impact of other skin disease, and treatment are effective in improving generic HRQOL, dermatology-specific HRQOL, anxiety, depression, and stress levels. Psoriasis may become more burdensome in certain groups of patients who have long disease duration, higher SRSS, stress, and depression. The negative impact is on the physical, psychological, and social dimensions of QOL and can be greater than that created by other skin diseases. Therefore, effective treat-ment of psoriasis must focus on the multiple facets of this illness, including debilitating psychological, social, and environmental aspects.
